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(57) Abstract 

A combustion chamber device for a gas turbine comprises a wall member (11) which defines a combustion chamber (5) having an 
inlet and an outlet end, wherein the wall member (11) comprises an inlet end portion (14), which has at least one opening (7) for receiving 
a burner member (6), comprised to generate a flame in the combustion chamber (5) and means (16, 17. 19, 39) for conveying a cooling 
fluid outside the combustion chamber to the inlet end portion (14) of the wall member <1 1) for cooling thereof. The inlet end portion (14) 
is substantially closed and defines a barrier against penetration of the<;ooling fluid into die combustion chamber (5). 
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5 COMBUSTION CHAMBER FOR GAS TURBINE. 

THE BACKGROUND OF THE INVENTION AND PRIOR ART 

The present invention refers to a combustion chamber device 
10 for a gas turbine, comprising a wall member which defines a 
combustion chamber having an inlet end and an outlet end, 
wherein the wall member comprises an inlet end portion whioh 
has at least one opening for receiving a burner member, ar- 
ranged to generate a flame in the -combustion chamber, and 
15 means for conveying a cooling fluid outside the combustion 
chamber to the inlet end portion of the wall member for 
cooling thereof. 

Conventional gas turbine plants comprises normally a com- 
20 pressor arranged to deliver compressor air to a burner which 
in turn is arranged to generate a flame in the contoustion 
chamber. In order to cool a combustion chamber wall, and in 
particular the inlet end portion thereof, the latter is nor- 
mally provided with a number of holes in order to supply di- 
25 rectly via the holes a part of the compressor air ^to the 
combustion chamber in such a manner that a layer of compr-es- 
sor air is formed on the inner side of the inlet end por- 
tion, whereby a so-called film cooling is obtained. 

30 In order to obtain a high efficiency of a ^as turbine a high 
temperature is required, in accordance with the Carnot-pro- 
cess, at the inlet of the turbine, and more precisely at the 
first turbine rotor blade. However, high temperatures at the 
combustion leads to high concentrations of emissions of ni- 

35 trogen oxides, NOx, which preferably are avoided in order to 
fulfil the environmental requirements of today with respect 
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to combustion plants. Although the average combustion tem- 
perature is relatively moderate, local temperature peaks in 
the combustion chamber may result in high -concentration of 
NOx in the combustion gases exiting the gas turbine. In con- 
5 nection with the construction of the combustion chamber of a 
gas turbine, it is consequently aimed at an as low flame 
temperature as possible and an as high turbine inlet tem- 
perature as possible. By the film -cooling mentioned . above 
relatively cold compressor air will however be supplied to 

10 the combustion chamber and not only cool the combustion 
chamber wall at said inlet end portion but also the combus- 
tion gases formed. Thereby, a raised flame temperature is 
required in order to maintain a predetermined t-emperature of 
the combustion gases. This means that the NOx concentration 

15 will increase or that the turbine process efficiency will 
decrease if the NOx concentrations are to be kept on a pre- 
scribed level. 

SUMMARY OF THE INVENTION 

20 

An object of the present invention is to provide a combus- 
tion chamber device which enable a combustion . with rela^ 
tively low NOx concentrations and a relatively high effi- 
ciency of a gas turbine run by the combustion gases from 
25 said combustion. 

This object is obtained by the combustion chamber device 
initially defined, which is characteri-zed in that the inlet 
end portion is substantially closed and defines a barrier 

30 against penetration by the cooling fluid into the combustion 
chamber except through the burner member. Since the cooling 
fluid may not be introduced directly into the combustion 
chamber the maintenance of a relatively uniform flame tem- 
perature of the combustion is promoted, which is. favourable 

35 since relatively high local temperature peaks of the flame 
leads to high NOx emissions. Thanks to the closed inlet end 
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portion the temperature difference between the flame proper 
and the combustion gases which reaches a following, first 
turbine stage or rotor blade wheel of the gas turbine is re- 
duced in comparison with the case when the combustion cham- 
5 ber device, according to previous technique, uses film cool- 
ing at the inner side of the inlet end portion. 

According to a preferred embodiment, the combustion chamber 
has a substantially annular shape and is arranged to extend 

10 around a rotary axis of a rotor of said gas turbine. 
Thereby, one single <:ombustion -chamber may replace the plu- 
rality of separate combustion chambers which according to 
the conventional prior art are provided around the rotor 
axis upstream the first turbine stage. By one single combus- 

15 tion chamber, the total wall surface of the combustion cham- 
ber may be reduced in comparison with the total wall surface 
given by several separate combustion chambers. This means 
that the wall surface to be cooled may be reduced substan- 
tially. The part of the inlet end portion of the total wall 

20 . surface will thereby increase, which means that it is even 
more important to perform a cooling in such a manner that it 
has no negative influence on the heat conditions within the 
combustion chamber. Thereby, the wall member comprises a 
first, inner wall which is arranged to extend around the ro- 

25 tary axis, and a second, outer wall portion which is ar- 
ranged to extend around the rotary axis, wherein the inlet 
end portion defines an annular wall portion extending around 
the rotary axis and connecting the first and second wall 
portions. 

30 

According to a further preferred embodiment, the combustion 
chamber device comprises a space for collecting gas to be 
. supplied to the burner member, and a channel arranged to 
convey the cooling fluid to be used for cooling of the inlet 
35 end portion to said space. Preferably, essentially all cool- 
ing fluid to be used for the cooling of the inlet end por- 
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tion is conveyed . via the channel to the collecting space. 
Since the cooling fluid preferably is comprised by compres- 
sor air which may and should be used by the burner member 
for the generation of the flame, this embodiment results in 
5 a more efficient utilisation of said compressor air. 

According to a further preferred embodiment, the combustion 
chamber device comprises a member which together with an 
outer surface of the inlet end portion defines a gap, into 

10 which cooling fluid is conveyed for cooling the inlet -end 
portion and from which the cooling fluid is conveyed via 
said channel, wherein the member coirprises a sheet, provided 
substantially opposite to and in parallel with the outer 
surface of the inlet end portion to be cooled by the cooling 

15 fluid. The sheet has a plurality of holes, arranged to con- 
vey the cooling fluid through the sheet, in a direction to- 
wards the outer surface of the inlet end portion to be 
cooled by the cooling fluid. This feature means that so- 
called impingement cooling may be obtained at the inlet end 

20 portion. Thereby, a large number of "jets" of the cooling 
fluid is directed in such a manner that they hit the outer 
surface of the inlet end portion at a substantially right 
angle. Practically this provision has proved to permit a 
relatively small occupation of space while fulfilling the 

25 requirements of cooling efficiency. 

According to a further preferred embodiment the combustion 
chamber device comprises a plurality of burner members and 
the inlet end portion comprises a plurality of •dpenings, 

30 which are distributed around the rotary axis and which each 
is arranged to receive a respective burner member. Due to 
the fact that the burner members are provided in this manner 
at a plurality of location in the annular inlet end portion, 
it is of an evident importance that the inventive provision 

35 of the combustion chamber device results in an efficient 
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cooling of the inlet end portion along substantially the 
whole extension thereof. 

According to a further preferred embodiment, the inlet end 
5 portion comprises a metal sheet which is covered by a ce- 
ramic layer on the side which faces the combustion chamber. 
Thereby, a high temperature resistance of the inlet end por- 
tion is obtained, whereby the cooling need is somewhat re- 
duced. In addition, a longer operation lifetime of the inlet 
10 end portion may thereby be obtained, and the need for cool-., 
ing of the side facing the combustion chamber is reduced or 
eliminated. 

Further advantages and features of the combustion -chamber 
15 device according to the invention will appear from the fol- 
lowing description and from the further independent claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 The present invention is now to be explained by means of an 
embodiment described by way of example and with reference to 
the drawings attached, in which 

Fig 1 discloses schematically a sectional view through a 

25 gas turbine plant having a combustion chamber de- 

vice according to the invention. 
Fig 2 discloses in more detail a cross-sectional view of 

a part of the combustion chamber device. 
Fig 3 discloses a section of an annular sheet provided 
30 with holes for directing a cooling medium towards 

a inlet end portion, which is disclosed in Fig 2 
and 4, and 

Fig 4 discloses an alternative embodiment of a part of 
the combustion chamber device. 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

5 A gas turbine arrangement 1, which appears from Fig 1, <:om- 
prises a compressor 2 and a gas turbine 3, here solely 
called turbine. In addition, it comprises a combustion cham- 
ber device 4 of an annular type, i.e. a combustion chamber 
device, the combustion chamber 5 of which extends as a ring 
10 and forms a torus around a rotary axis x of the gas turbine 
arrangement 1. 

Furthermore, the combustion chamber device 4 comprises a 
plurality of burner members 6, arranged to provide a coiriDUS- 
15 tion in the combustion chamber 5 for generating a hot gas 
therein. The burner members 6 thereby project via openings 7 
into the combustion chamber 5. Via an outlet opening 8 of 
the combustion chamber 5, the hot gas is conveyed further to 
the turbine 3 and brings a rotor 9 thereof to rotate. 

20 

A compressor 2 is arranged to deliver a compressor medium, 
in this case compressed air, to the combustion chamber de- 
vice 4, and more precisely to the burner members 5, which 
use the compressor air for their combustion function. The 

25 combustion chamber device 4 thereby comprises a space 10, 
which receives the compressor medium and surrounds the com- 
bustion chamber 5, or more precisely a wall member 11 en- 
closing and defining the combustion chamber 5. The wall mem- 
ber 11 comprises in its turn a radially inner wall portion 

30 12, a radially outer wall portion 13 and an inlet -end por- 
tion 14, which connects the inner wall portion 12 and the 
outer wall portion 13 and in which the openings 7 for the 
burner members 6 are provided. 

35 In addition to the inlet openings 7 and the outlet opening 
8, the combustion chamber 5 is substantially completely 
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closed, i.e. there are essentially no hol^s or openings in 
the different portion. 12, 13, 14 of the wall member 11. Sub- 
stantially all of the compressor medium, which is conveyed 
into the space 10 and contributes to the cooling of the wall 
5 member 11, is -conveyed further to the burner member 6 and 
contributes to the achievements of the flames generated by 
the burner members 6 in the combustion chamber 5. Before the 
compressor medium, used for cooling purposes, is conveyed 
into the burner member 6 it is collected in a space 15 en- 
10 closing at least a part of the burner member € and being 
connected to the wall member 11. 

According to the invention, the inlet end portion 14 is 
cooled by means of a cooling fluid which is permitted, to 

15 flow towards or along at least a part of a -surface of the 
inlet end portion 14 which faces away from the combustion 
chamber 5. According to the invention, the compressor medium 
defines said cooling fluid. According to one embodiment, 
disclosed in Fig 2, the cooling fluid for cooling of the in- 

20 let end portion 14 is coitpressor air which via the space 10 
is conveyed to and directed towards the inlet end portion 14 
for cooling thereof. The combustion chamber device 4 thereby 
comprises means 16, 17 for conveying the cooling f luid . f rom 
the space 10 to the inlet end portion 14. It is to be noted 

25 here that the inlet end portion 14 is shielded off from the 
space 10 by a shielding member 18 which encloses and thereby 
defines the space 15. The conveying means 16, 17 comprises 
openings in the shielding member 18 and conduits via which 
the cooling fluid is supplied to the surface of the inlet 

30 end portion 14 to be cooled. 

According to a first embodiment, which is disclosed in Fig 
2, the end portion 14 of the wall member 11 has a double 
wall, i.e. a space 19 is formed between two walls of the end 
35 portion 14. Compressor air may be supplied to this space 19 
via gap-shaped opening 16 extending through the shielding 
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member 18. From the space 19, cooling fluid is supplied to 
the collecting space 15 via a channel 20 in order to be sup- 
plied finally to the burner member -6. The cooling fluid, 
i.e. the compressor air flowing through the space 19, will 
5 thus contribute to the cooling of the end portion 14. 

The inlet end portion 14 comprises in this embodiment an in- 
ner wall 21 adjacent the combustion chamber and an outer 
wall 22. The inner wall 21 defines together with the inner 

10 wall portion 12 and the outer wall portion 13 the combustion 
chamber 5, This inner wall 21 needs cooling. It may, in this 
case, have an annular shape and comprises the inlet openings 
7. Furthermore, in each inlet opening 7 a sleeve 23 is ar- 
ranged to receive a respective burner member 6. The sleeve 

15 23 is at its outer periphery attached to the inner periphery 
of the inlet opening 7. About each inlet opening a ring 24 
is provided on the side of the inner wall 21 which faces a 
way from the combustion chamber 5. The ring is provided with 
radial holes 25 through which the cooling fluid, i.e. the 

20 compressor air, may flow in a direction towards the sleeve 
23. 

Furthermore, the combustion chamber device comprises a mem- 
ber 26, which together with an outer surface of the inner 

25 wall 21 of the inlet end portion 14 defines a gap 27, into 
which cooling fluid is conveyed in order to cool the inner 
wall 21 of the inlet end portion 14. Thus, this gap 27 is a 
part of the space 19, which is delimited by the delimiting 
member 26. The member 26 comprises a sheet, provided essen- 

30 tially opposite to and in parallel with the outer surface of 
the inner wall 21 of the inlet end portion 14 to be cooled 
by the cooling fluid. The sheet 26 has a plurality of holes 
28, which are arranged to convey the .cooling fluid through 
the sheet 26 in a direction towards the outer surface of the 

35 inner wall 21 of the inlet end portion 14 to be cooled. The 
sheet 26 is annular and provided with openings 29. The sheet 
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26 is arranged to be supported by the rings 24. At its inner 
and outer periphery, the sheet 2€ abuts projections 30 pro- 
jecting from the inlet end portion 14. Thanks to the provi- 
sion of the gap 27 and the holes 28 a so-called impingement 
5 cooling of the inner wall 21 is obtained. 

The sleeve 23 extends from the combustion chamber and is at 
its end directed from the combustion chamber 5 provided with 
a radially projecting flange 31. A plurality of axial holes 

10 32 are provided in the flange 31. Between the flange 31 and 
the sheet 26, a ring member 33, forming a part of the outer 
wall 22, is provided in such a manner that an annular ^pace 
is formed between the outer wall 22 and the sleeve 23. The 
end portion of the outer wall 22 is provided essentially op- 

15 posite to and is supported by the ring member 33. The ring 
member 33 is supported via the sheet 26 by the ring 24. To- 
gether with the radial holes 25, the holes 28 in the sheet 
26 and the openings 32 in the flange 31, said space defines 
the channels 20, via which the cooling f luid/<:oitpressor air 

20 may be conveyed to the gas collecting space 15. In such a 
manner, the cooling fluid from the space 10 flows via the 
openings 16 and the space 19 through the holes 28 in the 
sheet 26 to the gap 27 in such a manner that the inner wall 
21 is cooled. From the gap 27, the cooling fluid flows 

25 through the holes 25 in the ring 26 and the annular gap be- 
tween the sleeve 23 and the ring member 33 through the -chan- 
nels 20 out into the collecting chamber 15, where it is 
mixed with cooling air from the wall portion 12 and 13 be- 
. fore it flows into the combustion chamber 5 via the burner 

30 6. 

The inner wall 21 of the inlet end portion 14 is foinned by a 
metal sheet of a temperature resistant type. Furthermore, 
the metal sheet is covered by a heat resistant material, 
35 preferably a ceramic layer, on the inner side, i.e. the side 
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facing the oombustion chamber 5. The ceramic layer covers 
substantially the whole inner side of the inner wall 21. 

An alternative embodiment of the combustion chamber devi<:e 
5 according to the invention is disclosed in Fig 4. The inlet 
end portion 14 comprises in this case a sinple wall 34 which 
extends between the inner wall portion 12 and the outer wall 
portion 13 of the combustion -chamber. The inlet end portion 
14 is also in this case annular and comprises a number of 

10 openings 7 for receiving a plurality of burner members 6. As 
to the rest the inlet end portion is essentially free from 
openings and thereby arranged not to convey any cooling 
fluid directly into the combustion x:hamber 5 but only permit 
air used for cooling of the inlet end portion 14 to be con- 

15 veyed into the combustion chamber 5 via the burner members 
6. A sheet 35 is provided opposite to and in parallel with a 
portion of the wall 34 . The sheet 35 forms together with a 
number of further sheets 36-38 an annular space into which 
a cooling medium, in this case cooling air, is conveyed via 

20 a conduit means 17, 39 coir¥)rising one or several pipes 39 
extending from the space 10 to an area of said sheet 35. The 
sheet 35 is as well as the sheet 26 provided with a plural- 
ity of smaller holes 28 at an area thereof facing the wall 
34. Via these holes 28 impingement cooling of the wall 34 is 

25 obtained. The embodiment is arranged to ensure that only di- 
rect high pressure air from the compressor 2 is used for 
said cooling, i.e. air which has not been previously used 
for any other cooling purpose. 

30 In the area around each burner member 6, the wall 34 is en- 
gaging said burner member 6. The sheet 35 is provided at a 
distance from the wall 34 in such a manner that a gap 27 is 
formed therebetween, and the air used for cooling of the 
wall may flow via the gap 27 and a channel 40 between the 

35 annular space and the sheet 35 into the collecting space 15. 
At opposite ends of the sheet 35, facing away from the 
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burner members 6, the sheet 35 or a portion 41 connected 
thereto is arranged to abut the wall 34 in a supporting and 
possibly sealing manner. 

The invention is not limited to the embodiments described 
above but may be vari-ed and modified within the scope of the 
following claims. 
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Claims 

1. A combustion chamber device for a gas turbine, compris- 
ing a wall member (11) which defines a combustion chamber 

5 (5) having an inlet end and an outlet end, wherein the wall 
member (11) comprises an inlet ^nd portion (14) which has at 
least one opening (7) for receiving a burner member (6), ar- 
ranged to generate a flame in the combustion chamber (5), 
and means (16, 17, 19, 39) for conveying a cooling fluid 

10 outside the combustion chamber to the inlet end portion (14) 
of the wall member (11) for cooling thereof, characterized 
in that the inlet end portion (14) is substantially closed 
and defines a barrier against penetration of the cooling 
fluid into the -combustion chamber (5) except through the 

15 burner member (6) . 

2. A combustion chamber device according to claim 1, char- 
acterized in that the combustion chamber (5) has a substan- 
tially annular shape and is arranged to extend around a ro- 

20 tary axis (x) of a rotor (42) of said gas turbine. 

3. A combustion <;hamber devi-ce according to claim 1 or 2, 
characterized in that the wall member (11) comprises a 
first, inner wall portion (12), whi<:h is arranged to extend 

25 around the rotary axis (x) , and a second, outer wall portion 
(13), which is arranged to extend around the rotary axis 
(x) , wherein the inlet end portion (14) comprises an annular 
wall (21, 34), which extends around the rotary axis (x) 
close to the combustion chamber and connects the first and 

30 second wall portion (12 and 13, respectively) . 

4. A combustion chamber device according to claim 3, char- 
acterized in that it comprises a space (15) for collecting 
gas to be supplied to the burner member (6) and a channel 

35 (20, 40) arranged to convey the cooling fluid used for the 
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cooling of the wall (21, 34) of the inlet end portion to 
said space (15) . - 

5. A combustion chamber device according to claim 4, char- 
5 acterized in that it comprises a member (26, 35) which to- 
gether with an outer surface of the wall (21, 34) of the in- 
let end portion (14) defines a gap (27), into which a cool- 
ing fluid is conveyed for cooling the wall (21) of the inlet 
end portion (14) and from which the cooling fluid is con- 

10 veyed via said channel (20, 40) - 

6. A combustion chamber device according to claim 5, char- 
acterized in that the member (26, 35) comprises a sheet, 
provided essentially opposite to and in parallel with the 

15 outer surface of the wall (21, 34) of the inlet end portion 
(14) to be cooled by the cooling fluid. 

7. A combustion chcumber device according to claim 6, char- 
acterized in that the sheet <26, 35) has a plurality of 

20 holes, arranged to convey the cooling fluid through the 
sheet (26, 35) in a direction towards the outer surface of 
the wall ^21, 34) of the inlet end portion (14) to be cooled 
by the cooling fluid. 

25 8. A combustion chamber device according to one or several 
of the preceding claims, characterized in that it comprises 
a plurality of burner members (6), and that the inlet end 
portion (14) comprises a plurality of openings (7), which 
are distributed around the rotary axis (x) and which ^each is 

30 arranged to receive a respective burner member (6) . 

9. A combustion chamber device according to any one of the 
preceding claims, characterized in that the cooling fluid 
comprises an oxygen-containing gas intended to he supplied 
35 to the burner member (6) . 
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10, A combustion chamber device according to any one of 
claims 3-9, characterized in that the wall {21, 34) of the 
inlet end portion (14) •con¥)rises a metal sheet which is cov- 
ered by a ceramic layer on the side which faces the combus- 
5 tion chamber (5) . 
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